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(57) Abstract: 

PROBLEM TO BE SOLVED: To realize a low-cost 
organic EL element with long service life, weather 
resistance, high stability and high efficiency. 
SOLUTION: An organic EL element includes a 
substrate 1, a pair of hole filling electrode 2 
and electron injection electrode formed on the 
substrate and an organic layer related to at least 
light emitting function and provided between the 
electrodes, the organic EL element having an 
inorganic electron injection and transporting 
layer 6 containing at least one type of oxide as 
first component selected out of lithium oxide, 
rubidium oxide, potassium oxide, sodium oxide and 
cesium oxide, at least one type of oxide as second 
component selected out of strontium oxide, 
magnesium oxide and calcium oxide and silicon 
oxide and/or germanium oxide as third component. 
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1 

it b*tfc^& < t t>»3fe«tBJcB8*-rs*«« £ **" 
U r*>^«JB£«^ffiA«tt<arafctt, 

[W3RJJ21 lTOlB«^&A«ttl*, Al, Ag, I 
n, Ti, Cu, Au, Mo, W, Pt, Pd*5j;l*N 

f 1^ : 5-95 mol%, 

$2S& ; 5-9 5 mol%, 

f 3)S&; 5-9 5 mol%-g-=ffi-£H3jt«l £^J2 2<7) 

1 — 2nnfCfc5W 1 — 3 m^jh,J&><7>*«E L * 
[0 0 0 1 ] 

[0 0 0 2 ] 

fc^itfA 1 q3 . Wj&»ibfc3#«383teJB&aJBU £ *b 
tc, M g A g ft if ott*B8ft w/h S ^Mt^* Lfci 

[0003] ctitr'ict§^^ri/^^Mi tr 
mit-^mst^xn. 2«#asa>siM5 3Ji««^fc 

"So 

[0 0 0 4 ] 2««ifi<7>#i£ LTf*, *-^ffiA«*i: 

m^aA«*^>p«{-*^nftiS* t«3tfl* 5 *iasixfc 
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[0 0 0 5] B3*3j:TJ<04fc:, tiELS^ftSft 
ft***:**-*-. 
[0 0 0 6 ] g3f^lKl 1 itcRit (btufc*— /Pffi 

a«*i 2 ii^aA^ii z<om^mi^^th^> 

• tv^iSil 1 4 1 5 ^M^t Z.<0 

4§-8\ 38*^11 5 li, m^«n^scoafit>m^LT^ 

7<? So , 

• [0 0 0 7 ] B4fttt, StRl 1 JbfcKtf htiit^—/u 
SAfil 2 ^S-fSAlSi 3 <z>Ml£*«fl^4*-?*> 
5*— /MftSJB 1 4 1 5 ^m-^^ii 1 6 2S» 

[0008] ^nfc*r«ELis j F'^*5^rfi, ^iib 
^(3, wato^-^aAfl*^ IfSAti^t 

ttfi^LTMgAg, Al L i ft^^ffl^b^S^lft 

it, flE L'5B^O#AS:#U)t 19 , fS«tt£>ffl«£:ffl 
<^ftSB^4ori^ 0 £bic, «-«»«(7>^li<> 
LED, LDt^®^6^^ : b<^:^^^^5Pp1M^^b 

[0009] *7t, ^awBiisf^tfctsEWieaftto^* 

[0 0 10] ^*^JW±K3§3te»*£&«U- 

[ooii] (7? J: 5 fclWJH&tfiferSfcfcfc:, ^mM 

Sa**;iib*LT^5 0 -fftt>^ ^MH£JB*«SS 

40 £ e 5 fcttW-tt, ^fP^2 6 3 6 3 4 1^ 4#M 

?2- 1 3 9 8 9 3 2-2 0 7 4 8 8^- 

>&$^ 4#U5p6-i 1997 3^ar-«»tsnr^s 

SftT^f «Wf IE L 

[0012] 
[0013] 



3 

x 9*a£jx£. 

(1) mmt. ^^g^_b^^^^n^-^tcn^-/u 

(2) ffif|B«^i£A«*tt, Al, Ag, In, T 
i, Cu, Au, Mo, W, Pt, Pdfcitl'Ni^b 

sitR^ns ia*fcii 2a&ijio&*7c*tcj: <9^;*£ 

jft,T^5±!B (1) ©tlELl^ 

(3) ffHa*««^-aA«fca*tt, 

: 5-9 5 mol%. 
*2J*5> : 5-95 mol%, 
®3j£»: 5-9 5 mol%$*T"rS±E (1) 
(2) 0^«EL3f^ 0 

(4) suiaiiwa^ffi^KiiSJiojRStt, o. 1-2 

nmT-&5±ffi (1) - (3) 0>^-f tt*»0=fiT«E L * 
[0014] 

**«ffi^i8^i-s«-«Ji^**ru, cobras ^m^- 
2«»Jb£>BMfc;«3&, 13^^ ir^^y & 

[0015] » 1 %2$Lft, (Sctfffl) 

co 3 J: 19 ^am^-^AWl^ii £*iJ*-f ZCtlzX 

Jfl^SC So tit, M#®^&Atiii£/l<7>^; 

[0016] SW^aAi^Ii^, S&l ITt 
(Li 2 0) , HMfcA-t^C'-k (Rb 2 0) , 
^{t:^U^^s (K 2 0) , mti-bV^J^ (Na 2 0) , 
£> £0^{birv-£.A (Cs 2 0) <7>l**fcf^ 2ffitA± 
- *i H- « 5ih -7* EB -r M,M. I- 
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(Li 2 0) fti^Kfls/^v^* 
(Rb 2 0) , ftP-CifWy?^ (K 2 0) , *3J;TJ<K 
ffc-?" h £<fc (Na 2 0) Cilf)«ra*b 

[0017] «««?-ffiA<ftasJitt, f2M^ iri 

70 ft* hn>f^ (S r O) , mik-ry*is&J* (Mg 
O) , 5$XXim\:Xfr*i<"> J* (CaO) 01i*tB2 

4 0 mol%EA±^*SnT^-6n Lt\> 
[0018] ^««^F-ffiA»iS* tt. * 3 J&ft (K3£ 

mt?^-*}^ (Ge0 2 ) Ir^ttSo Ctibli^ 

[ooi9] Jii5o*«Mk«itt, ji«^***«aja"t?«F 

[ 0 0 2 0] *$8W<^&«tt^&Attill«l*, # 

* b< tt±lB**J*ja»iS^fi»:»fC*rUT, S r O, M 
gO, CaO, Li 2 0, Rb 2 0, K 2 0, Na 2 0, C 
s 2 0, Si0 2 , Ge0 2 C»SU, 
30 $1^: 5 — 9 5 mol%, X 9 U < I* 5 0 — 9 0 
mol%, 

f 5-9 5 mol%, X "9 L < IS 5 0 - 9 0 

mol%, 

13^: 0. 5 — 2 0 mol%, J: t> L < 13 5 — 1 
0 mol%, 

[0 0 2 1 ] &«^^aAlftiSJi UTtS, 
L<f30. 1 — 2nra. J:t)#*U<li0. 3 — 0. 8 nm 

40 [0022] jbiBofcuitta^aAiiiaJB^ttiS^fti: 

[0023] *l«|ft«f4« J f : aAJiS:^^s'^ft^»MS: 
^^^^^P#^^^^^^^^^>jE*IS. 0. 1 

y^K«{C«^*iX<5^Stt#^, A r , Ne, 

Xe, Krf^W^o ^^c. ^(Cj:l9N 2 £r|8 



(4) 

So 

[0 0 2 4 ] ;*^s> tTliR Fm«Srffi^fc*SJ5l 

(i, IX fSR FX/<y#X*0. l-10W/cm 2 (O /(? 

«SHJ&**f* L< , mm^— H3 0. l-SOnra/inin , 
SICl-l Oron/min <Z>*5Hj& s #* 

[0 0 2 5 ] Jfe*3, M^aAl^SSt^^> 
g^^r^^^^ (Ashing) £*X, ^^S:$lt68 

tta**?**-^ ££«sm^-&AJi£: 2Mtc:£tf rs/I-rs 

^ <Z)if 1 / 5 - 4 / 5 is 

iaii#<z>B8Sf 6 0-9 o%@aa«#* * ^ 

^rfteoSSti:, L.< fctl 0%£A_L, 4#{c2o%a_hr* 

[0 0 2 6 ] J*JR8#0>S«iS.S£ LTi*. SiS. ( 2 5 
t) -15 Otlftt^So 

[0027] ftWfftAioi mytmt&ttW) 

t>, ^m^W^£<7>,£X\ Al, Ag, In, T 
i, Cu, Au, Mo, W, Pt, Pd*5J;t/Ni, 4# 
t:Al, AgA»fe5SJR$ttS ia*fcl*2a«o4£*5c 

[0 0 2 8] *fP|OtiEL^Il ±ffi^am^ft 

JRtg*S:/B 1^5 V^i>K &mzi& tXTU<n 
fcCO&JIH^Tfc £V\> K, L i , N a , Mg , 40 

La, Ce, C a , Sr, B a , Sn, Z n , Zr 

Sr&tf2/S;«\ 3J##<?>&&S, #»JxJ*Ag - Mg (A 
g : 0, 1—5 0at%) , Al 'Li (Li : 0. 01 
— 1 4 at%) , I n • M g (Mg ; 5 0-8 0 at%) , 
Al-Ca (Ca:0. 0 1 — 2 0 at%) k*L 

[0029] ^iiSJgof^il l-f-$:ififaA 

<, 5 0nm£JL±, U< I* 1 0 0 nm&Ll: £ i^ixl* <fc 50 
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© 

1*5 0 — 5 0 0nraSSi:ttl^i:i/\ 
[0 0 3 0 ] /uj£A«**t3PHi. /uaAJB^* 
— yu^^mj:< &A^5-<to~e££t>o#i#£ b< , 
tt*WJfc4. 5eV— 5. 5eVOft«2«#* Lt\> 
MIS, ffi K — ^BMfc'T is is $ J* (I TO) , ^ 

Ift^v^^ ( i zo) , ii^y^^ ( i n 2 o 3 

) , t{^X (Sn0 2 ) *3<fctJ<»ffc;ffift (ZnO) 
^^-ftU^^^iS^ Life fc b^o ^tlbtD^ 

*b4* is ^ ft * SfS^a j*3&> h & >> mm u r ^ r t j: *\ 

In 2 O3 l:Mt5Sn0 2 ©S^tt, 1 — 2 0wt 
%, £ blcte 5 — 1 2wt%^#* b^o izqt 
CO I n 2 O3 Z n 0 2 CDS-&tfc(i, 1 2 

— 3 2wt%m*-e&>£ 0 

[0 0 3 1 ] *-;«A«Sll, tt*H**rWI*-*-Sfc 

Wtfcis (Si0 2 ) LTPtt)J:t\ 

Kft^y a > (Si0 2 ) oo^^r]i:l*, I TOl:»t5 
S i 0 2 CO molttT'O . 5 — 1 0 %Sft^if * b t\ S 

i 0 2 ^r^^-r^^^tcj: 19. I TOcotfc*KHft^it^: 
[ 0 0 3 2 ] %*®L *) ta'i-(«o««w:, 

ii#4 0 0 - 7 0 Onm, m^m^t%\^-f ^>^M^i^ 

%m^t lt^/£»SI:#I< ft-or< So ft£^ = 
[0 0 3 3 ] m^tO^^ tt, 5 0-5 0'Onn, 5 0 

[0 0 3 4] ^P^WfiEL^Ii, W*.tfai^ 

jb 4 /as* Ji 5 /i«i^SAi^i 6 /^m^ 3 £ a* 
<t 9 tcsis 1 /itn 3 /^m^-aA^Ji 6 /«* 

JI 5/*—/i^aAWliSIJB4/jJ? — 2 , ii* 

oai«« (stE«i{C7j?— ^aA«*36 5 *So ) £13:85 

JBli±IB2JB«5Sti-n«J;^ 0 ^nfett, fc^x.tt, 

£*x6o Hi, 2(c^ot^T, — /uSA«S 2 ^Pt^H 
3(Of^^i3, BMII8E^S»Siitv^5 0 ft*5, ±8B 

[0 0 3 5 ] ita^^T-i*, «*JB^**icflta 
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[0 0 3 6] 383t»tt, £ t*3te«tB{-H*-*"S 

[0 0 3 7] (lEdFL) te£Xfm*<D& 

[0 0 3 8] »3tJi(i, >9 , *fgcD3§*;/i^ 

[0 0 3 9] /^&Atti£;ii3> ^i£A«*3&>fc 

[0 0 4 0l«i^I^ j^— ^uaA*ftii6JB^***3 

<, »fi!t*«fe{Cj:or afilif 5~ 5 0 OnmS 

Wt£ 1 0—.3 0 OrmifSI t^o 

[0041] ^aAift^JB^ffS^ctr^m^tftiS* 

off SI*, S,B-& • **«*^K*fi-ci:S)5^ 1*1^ 
J¥£ £I^SS*fcJ;i l / l o — i offlpaft^-mtfJ: 

[0 0 4 2] fiEL^^ICil 
SMW^trij:, ff>l*.-|i, 4#IBB36 3 - 2 6 4 6 9 

£tlZ'J>t£< thim&mtfbtlZ. Sfc, (8 

*WijfctffeiX3o * fctCtt, WHJsps-l 2 6 0 0^<& 
ffi 6-110569 (CfS^tD 7 * -A-T V 
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S 

6-114456 #) ^15^ CO 7- h77^ — yO-^ir 

[0043] *jh,@#^*3tea*"^tefc#* 

" 5 05<£#4liO. 01-lOwtX , £fel£IS0. 
l-5wt% r-fcS^^^ff* 

[0044] h4£j®£ tTii > *yyy7 httfM* 
•»*l<, * *btcii8 -^y y y — ^*fctt*<7>««* 

^T/U5:-^A0t*^ 4#§HBS6 3 - 2 6 4 6 9 

2#, §i¥3-2 5 5 1 9 0#, ^i¥5 - 7 0 7 3 
3-g., ^j|5p5- 2 5 8 8 5 9^-, ^l¥6 - 2 15 8 
7 4^fc98^£ixT^£t>^£^f £^ 
[0045] Aflcwtcji, *-r, <s-*y y y 

tr* (^os/ { f } -8-^;y;7 h) ffi 

$&, e*^ (2~^f^-8-^/yy7h) T/U ^ ^ £ 

Ajj-^r^K, hy^ (8-^-y y;7h) ^f^^^A, 
hy^ (5-^f^-8-^;!);7h) t/i^~£ 

A, 8-^r;yy7F!Jf MJ* (5-^ntn- 

8~^r/^7h) #})$J** (5-^nn-8- 
^r/yy7 h) ^yUv'C' A, 5 , 7 — ^ ia/b — 8 — =*r 

;y;7hr/K^^, h y^ (5, 7-^:/^^- 
j<? #s (11) - trx (8-t Ko^- 5 v —/is) * 
[0046] 8 y ^ifel^^^R*^ 

8-^y!i/7h) (^^y^h) r/u^ = ^A(iii) 

. tr^. (2-/W-8- :3 r;!)y7h) h- 
Pls^^h) T & $ ~ t? J* (IH) . ¥X (2—^^/1 — 

8-^;i;;7h) (^^ — ^u-y^h) r^^^c>^ 

(III) , (2-^f^-8~ d r/!/y7h) (^^^ 

^ -^u^/^h) ryu^: a (in) , tf* (2-^^/t- 
y / 7 h) ■(^•/^ h - y ^ =-ivy ^ / 9 h) 

TVU^-^MHI) , (2~^f/^8-^/y/ 

^ ^ - ^ ^ ^/^^ ^ y ^ h ) r/i-^ nr>^(ii 

I) , (2-^f^-8-^; !iV7 h) (^^^~ 

7x^7'x/7 h) T/l^ — r>^(III) , (2- 

^f/i^-8-^;yy7h) (2, 3-v?^f-;u7*y 

7h) T ^ ~ $ J* (III) , (2-^^/l--8-^r 

;y;7h) (2, 6 - ^/i^^ ^ / 7 h ) T/u ^ ^ 
!>a(iii) , tr^ ( 2 -^^/u- 8 y y ^ h) 



• 
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(2-^f;u-8-^y y^7h) (3, 5-v>7 
f;U7x/7 h) r/u^-^-Min) , (2-7^ 
yy7h) o, s — v-x^x—-?^^? 
^7 7 h) r/t^ , fc** (2 -7^ a-- 8 

-^/ij^h) (2, 6-^7x^7i/7h) T 
— (III) , V* (2— V S 7 
b) (2, 4, 6-hy7^^7x;7M 

^a(iii) , tr* (2~^f/^8-#;i)y7h) 

(2, 3, 6-h^f^7xy7h) 7/K-^(I 

id , tr* (2-^f/t'-8-= 5 ryy;7M (2, 

3, 5, 6-7^7/^7x77^) TyL-^-O^d 

11) , if* (2-^f^-8-^yy;7h) (1-^- 

7h7h) 7/U^~£A(III) , tf^ (2-7^A— 8 
-*/y/7h) (2-t7h7h) 7/U^-£^(lI 
I) , t*7 (2, 4-^^-8-^r/!J;7h) 
(t;^-7x^7x;7M T/l^~£^(iii) , 

\?x (2, 4-^f^-8-^7y;7h) (^7- 

7x^7x/7F) T/I^~£A(III) , \?X (2, 
4 -^7^/^-8-* 7 y 7 7 h) (7^-7x-/U7 
i/7h) T/i^ A(III) , ^ (2, 

^-8-^;yy7h) (3, 5-^^7*77 
h) r/i^ ^^jU(iii) . tr* (2, 4-^7^/^-8 

-^y P/7h) (3, 5-^-16^-^^7x77 
h) T/U* ~0 A(III) . tr* (2-7^/^-4-^ 

^-8-^;y/7M (^7 — ^ u-y^ h) 
yy/7h) {/^7-7x-/u7xy 7 h) tvl^~£ 

1a (III) , t:*7 (2-/f^-5-v'7y-8-^; , J 
/7h) (t;uh-^^^7 h) 7VUS-!><MlII) , 
( 2 - ^ f 6 - h y 7^^- n ^ f ;u- 8 ~^ 7 
!i;7h) (2-^-7 h7h) TA^~£A(III) m& 

[0 0 4 7 ] C<Df£;K ( 2 — 7 77^ — 8 — *J ] J 

77 h) TA^=^A(III) ~m-^-^7-^7 (2- 

^^-8-^;yy7h) t/i^~^a(iii) . tr^ 
(2, 4-^f/^8-^yp;7M r/u^^^A 

(III) - ju -t^r7- f 7> (2, 4-^^-8-^ 

;y/7h) r/i-^-^^dii) > Vj* (4-^?-a—- 
2-/t^-8-^y y;7h) 7/i^~*a(iii) - 

ju -t^rV- fc*7> (4-^^/^-2-7^/^-8-^7 

y77h) r/^ ~£.a(iii) , tf* (2-7^/1—4 

h^*7I/77h) Ty^S; A(III) -/*-;*- 

^y-t'7 (2-^f^-4-^ ^^yy/7h) 

T/L^ = 1? A (III) , if* (5-v-T7-2-7?Vi-- 
8-^-7 y 7 7 M T/^ ^ r> A (III) -ju-^-^V- 
fc*;* (5- v-T 7 - 2 -7^/1-— 8-^7 y 7 7 h) 7 
yl^-fr-MlII) , (2-/f^-5-hy7^ 

p^f/i'-s-^yy/^H r^s ~£-k(ni) - a 
-^-^r-y-e e 7 (2-/f^-5-hy7/^pyf;i/ 
_ # _ ^ / i] / ^ M -r^^-r^ACTTT^ ^ t* ^ ~r * s 
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[0 0 4 8] C<D&fr<D*X bm^t Itll, t#Pi^8 
- 1 2 6 0 0 6-110569 #) ICfS 

»^)7x^77 h ^-t^RiBCfr^WH^PS - 1 2 9 6 
9 (M¥ 6-114456 #) MfE®GD7 K 7 

[0049] ^ytm^M^-mmm^m^^h^X'hox 

hX<, :oj:5 4»^h!i^ (8-^yy77h) 

[0050] *7t, i^Sicjcs £t\ 4>*< i 

t> i«o*-^aAtt»tt<k;-&*i:^*< £ t>iloi 

, 0 . 0 1 — 2 0 wtX . $ b 12 0 . 1 — 1 5 wt% £ 
[ 0 0 5 1 ] ^/IT'IS, y TO* j/ If^fiilM 

ae>, ^-«>fh^^^y7-v ;> ^^:«ttc< < jfco , m^m^ 

[ 0 0 5 2 ] M^m^m^^bft,Z*—^&^i&&<£& 

iatxi^ijt^s h y 7x^v>7 ^ yii*, 

[0 0 5 3] S^Al«^f^«l^ bT(^, ^7 y 
$ b«C«8 -=^7 y 7— A^^b-^<£>ff2ll# 
4rEffi^i-*-SAJR«r#, h y^ (8-^r7y77 
h) r/i-^^^A ( A 1 q 3 ) Srfflt^S^i:^** U 
^fc, lE(07x-;i/7yh7tyii#> 7h7 

[oo54] ^-/uaAiftaiafflo^w^ brii, » 
[0055] ^ot^tD^jti^, ^rtt^ixco^^ y T 

^Oltit^, 1/ 9 9-9 9/ 1, $b'{c»*b< 
i^- 1 o 7 p o — p n 7 i n fl*(r. l,<! ti2 0/8 0 



LI 

[0 0 5 6 ] I*, JlJ-fflS 

L<, $ btChiS 0~ 1 0 OnrnffZ^tfrfrik Ll\> 

[0057] ?^l^^^tri^, Hfe£ 

0|S#£H2:5 L^tf* *&«EE (US 

[0 0 5 8] *-/H4Aiift^^li, #'J*- 

tf, 4#ffiB£6 3- 2 9 5 6 9 5-#2:«, ■ WHI^P 2 - 1 9 

1 6 9 4^i, 4#SB¥3- 7 9 2*4^«, 

2 3 4 6 8 1 5-239455 -g-£i*L 
4#M5P 5-299174 #98^ 7 - 1 2 6 2 2 
5#<&«, 4#H^7 - 1 2 6 2 2 6#^«, «HJ5p8- 
1 0 0 1 7 2 -§*4*«L EP0650955A1 ^(CfS^ 

7?y4^Lh!) ^^-/u^T^ y:TPD) , 55 s *8e 

ftst^t^r^-zns**, # y ^^-7 *^mx*> 

[0059] i^sjcjts crgij- fens«-7-iftjSJiJ-tt, 
hy^ y/7h) r^-£^ (Aiq3) 

??)8-^; y y — ^*fcis*oRa»#*B£tt^£i~5 
*r<z>*/ y ^mm&, ^t^7^ 

[0 0 6 0 ] #—/uttA*ftaSJl, »5tii:fcJ;tf*«*m 
2^ gJ.T^S^SiWIbixSo gf B ^0. 2 
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[0 0 6 1 ] ^gg^oA^ttfttcKjestifti^, 1 

0 _4 PaJ£(T^S^ffi^ ^^i£Sl4 0. 0 1-lnm/ 

sec as^-rs-** 5 *?*^- 

/i£>, flGWtt^tjtbSo £^ ttJBE SMS < 

[0062] ctih^m^mm^M^^m^m^^m 

[0 0 6 3 ] SfetC, ^^tli^ioM^KC 

r, He, N 2 #^ffitt;tfX#a*#* ^ 
20 <7>»Jh^ 0*^**14, 1 0 Oppm *£AT\ 

L< 14 1 Oppra J^T, #{Cf4lppro &T^*>Sr 

0. 1 ppm 

[0 0 6 4 ] &±tR<DttWt U< 

jftl^o #flh^^LTI4, ^^^«J£i.^(-t>, 
[0 0 6 5 ] #fJh«tt, ^^-i^-^fflv^riS$^P^ 
Wflst^X, v^y^hf— X, #7;*fcT— x, 

7x^r -f *^*(f fejh., 4#ic^f^^ f-xv^» 

l-20fUD, J; U<(4l~10 w m , 2 — 

8 jam r.CDj; 5 ttUCSOfc <7>(4, 1-0 

[0 0 6 6 ] fete, Mih^(C[iaff5^^^Lfc^^{Ci4, 
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[0067] 9-— ^frmitm&mmtp 

<£{c:Jotf if— (O^mMft. U< ISO. 0 1 

~3 0wt%, J: L< ISO. l~5wt%T*fc£o 

[0 0 6 81 «**Ji:Lrii, 

[0 0 6 9] *3§^*5^T , L*iSff 

if, *SASffifc£ *.tf. Si, G a A s , Z n S e , Z 
nS, GaP, I nPft^fclf * fc £ ix £> Ojg 

fi, Mo, AK P t , I r , Au, Pd jfe^fSrfflt^S 

[0 0 7 0] #*§J3*^-S:, spffi-hfc**:^ 

[0071] Sffi«cfe^>r^^-JR^*3fett*«*^tp 
[0072] 411"?— m^n , *K*'r r -< *:7v>r * 

[ 0 0 7 3 ] Sfc, EL^ttS^SMM^MR 

[0 0 7 4 ] fttttt#JIJR<?> i 5 

[0 0 7 5 ] f)tM7^;^-»i, EL3S3fc03te*r 

[0 0 7 6 ] S^WtcttS^i^iR^i&^SS 
[0 0 7 7 ] /MV^-ft, S*Wtc*5feS:?B*U*^ 
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*-^SAti (I to, izo*) oj« 
[0 0 7 8 ] 3te»fl**f*H*> «*tt**05t»4R3&5£ D * 

[0079] #«w<t>*«e Lams, \B.ffimW} 

C £ 5 0 TOOMBS, iiHf, 2 — 30 

v n&b£*i%» 

[0 0 8 0 ] 

<*JS«I l >^^^S«ir ur=» — =.^^tt«lffiiPo* 7 

[0 0 8 1 ] I ToasjSRSftfcStKS:, *tt^#J, r 
r, f^^ixi.o" 4 Pa^r-«Eifco 

[ 0 0 8 2 ] #ci^T-, SS»SHcJ: 19, ^yft7xy|: 
IfSSO. lnra/sect'l 0tun^I^:itlT/t" 
^ftAJl*7#J#U TPD^ifSSO. lnm/sect* 

[0083] hy* (8-^.yyy 

7 h) T/U^— ^JU (Alq3) ts /^i^ytir. ^ 

0 . 2 nm/sec ^ It 4 0 nraO^ * lC^!r 
L, ^1^® bfc 0 A 1 q 3 H^U;^i/y^5M 

[0 0 8 4 ] ^H^r^o/c^^, ^^y^gfi 

(c^b, J^^ir LtS^ hnyf^A (SrO) , 
-fty ^C7A (Li 2 0) , ^bv-y 3 V (S i 0 2 ) 

S r O ; 8 0 mol% 
L i 2O : 1 0 mol% 
S i O2 : 1 0 mol% 

^Ji^S^rO. 8nmi75jRff{cjS:jRU/S: ft ^O^^^M^ 
ffirbr, £ffi^ffi2 5°C, ^/^5/^^^Ar, &m\s 
— hlnmXrain , Kif^H^ 0 . 5 Pa, gA1^5W/cra 
2 <h L7C Q %)ib\ZX'* yftf^&A r : 10 

o%i:trio osccMW»u*3fl s fe*i««^-aAII!i3SJi 

^0. 4nmOjgfMHt, liiKAr/02 :1/1 
5(? ^ItlO 0SCCMW»b** s bai««^a A 
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[0 0 8 5] SfctC, ®i££t£o*:3;£, A1&200 
[0 0 8 6 ] *ft^^^^#Jhb"r*T«E L*^ 

^ ( A 1 q 3 ) ^T^^^ffiO . 2 nm/sec£ LT 3 OnniW 

m^^mmv, Attain £ u sbk, «M«tt 

£{fcofc££, MgAg (lifctlO : 1) 

0 . 2 nm/secT 2 0 0 nm<^£ tTt^ttAtft 

^ Lfc»*W:±lE*:IH*t£LT*«E LSTFSrfMHU 

[0 0 8 7 ] »feti7t*«E LSf^Hi^ft 1 *-?, H#£r 

[0 0 8 8]ftC, JDiSKK^Ur, 1 0 0 mA/cm 2 CO 

lC#L,T#3SWi^^H3, »«*«WB(I^ 2 0 0B#M 
[0 0 8 9 ] <Sg*OT2>*»Wl^*3^r, ^am-^ 
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rO^bMgO, CaO, * fc 13 r. tt <Z>»-&Sft;W 
(C, L i 20^b K2O „ Rb 2 CK K 2 0, Na 2 C>, C 

S2 o, ^t-nz.nb(Dm^mit^)\z, sio 2 

e0 2 . *fcl*Si02 tGe0 2 O^^^^ftx. 

W*f*. AlA^Ag, I n, T i , Cu, Au, M 
o, W, Pt, Pd, Ni, ^fcl^nbO^i: b*C 

[0 0 9 0 ] 

[mi] #*w<z>:t«E L*-^^*jaw«:^i-«ii»»fffi 

im2] **W(Z>*«EL*^<Z>m^*Jaff!lSr^"t*«B& 

[13] tt*o^«E L3B^o«j*firjS:^-r«iift»ffiia 
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